Platform for Inter-Radio System Switching with Cognitive Radio by Hanaoka, Seishi et al.
Selection of our books indexed in the Book Citation Index 
in Web of Science™ Core Collection (BKCI)
Interested in publishing with us? 
Contact book.department@intechopen.com
Numbers displayed above are based on latest data collected. 
For more information visit www.intechopen.com
Open access books available
Countries delivered to Contributors from top 500 universities
International  authors and editors
Our authors are among the
most cited scientists
Downloads
We are IntechOpen,
the world’s leading publisher of
Open Access books
Built by scientists, for scientists
12.2%
122,000 135M
TOP 1%154
4,800
	


	



 



	
	

	
		

	
					
	

	
	
			
	
	



		 
	


	
	

	 
	

!" 
 	
!  
	
 !  	 # $
	
 	
! 	
  %& 	 	$
 
   
! 	
 
 '	(	
) & 	


 	
 
$(		
    		
!) *

	
	
 
	+ 
,
	
  
	



$	
 (
	
!

$
) 	
! 
$ 	    
 	
   ( 

	
 ! 	- 
 	) .$
- 	  	 
    
  -
$-))
/ 	  
 
 $
- 	 (	! 
 '	(	
) 0
 
   1	
+(!,
	
!	
$	


)/
1	+2!
	(&,$

(	 
 	(	!!	
		 
	
 	

	!!	
3
	(	!!
	  )
'	(	
$	
	$
	
 
!	
	(		! 

 	
 

 	
"   	   +( !,  	 	

+2!
	 ( &, ! 	 
  	
$ 
  $	
)  
11	(
 - 
+(!,	((	)
4	 
  +( !, 
(  *5&* 	 	 		! 

(( 	 
    
 	  (( ( !) *
 *5&*
	 	 	(
  
	
 !	 

 	..
6.
.7 	
 
$ 
 !  3 -	 *8) /
*8(((!	
(	
!	-*8-	
	

	
$  	
)  *8  $
	! 	( 	 	 	1! 
) *

$
		 
	
 !	
-!
$*8(	
      	 !	
- 
	
 
-

  
	
	
$!
		!)
 	 
	 (
   - 25 6 	 2 
 5	7 
	 	 ((
(  ! 	- 
 (()  
	 	
 	 	

 	
 	
 ( 	   	 	
 	
  	 	
   
!
www.intechopen.com


	&
!	
$( 
	)-	

   
   	3
$ ! 	(	! 	
 	 !
$ 
   

	
	!	!		

 	
		
	 

 6)$)  
   
	 	 

  	
 	 (
7 	 
 	
 

	
)
9 	-  	 $
- 	 ! 	 - (  
	

!    
 (
   -) / 	
   
   
-

	 !

$
$*5&*	
$	
 	
		

(!		!	
!			
&.	
$	! !

$)&	!$(
	
  
 
!	
)
*
 !	 

 
! 
	 $
-	 	
  ((  	
! 
$ 	
( 	

 	
 
 	 *8 	  	$
  

	 $	    
    
	
 ! 	  
	

	 ) / 	 
-

 ! 	 	
 
 	
 	 	
 
	 
		

	
	3!	(	!)
*
  	(    	    $
- 	 ! 	
 
 
		
!	
((	)*

:
  	((		
!
(   $
- 	 !) *
 
#
!	)*

;	
)*

<
3(
		
 !)

"	#		
	

"$
		
	
'	(	
$	
	$
	
 
!	
	(		! 

 	
 

 	
) -   	    
! 	
 -	
! 	
$  	
  	!     
	
 ! 	


	
 	 (	
!   3	() 4! 
$  (	 	 
		(-!	  
!	
	

	)
/
( $
-		
+(!,	((	

$)=)*

 $
(3(
$ 
!	
	
	
)
     
	


	

   
   

	


	


   
    

 !"#

$)=).
( .$
-5	)

www.intechopen.com
	


	



 
3	(		

	!>&4	
.)
*
 $

:$
-
	6./72
	
$
 
!   ! & 	
 
  
   # 
	 2 	
$ 
 
	
 !   ! &  ! 4  
	 
$ 
 
! !4)&

$)=
 
	
!
	
!

	
$
-!	
	
	
-
		(
	
!	
!)
 
	    $
- 	 ! 6$
- 
	7  
 
	
 !  
! 	
$   	 

 	 	)
/ 
$
-	(

$



!

$)
4	

((-
	-$
-	>

=)!	   	!	
-	
 	
-

 	
	
$ !
		! 	
 ! 	 	
 
 	
 	 	
  	   

)
:)	$

 
 	 *8	   
	 $	  
 

	
!	
	
	)

""	#		
	
8- 	 ?@120 6	:AAA =3 ?-
 2		 0(7  ! & 9&B
69*
(	! 	-&7!4	
%&!
. 
 $) = 
	 2 	
 
	  ?@120  %& 	
 9&B
		(-!	
$  	

)- 
	2	
  
 	
! 	 
 
 $) = 
! 
 
	 2  	 
  		  ?@120
9&B	
%&	
-)/-		 	!   	
   

  
!( 	
	
  

- 6	
		
	$ 3	(7

	 $
-	
	
)
9
(	$
-464		
7 	(((!
	

$):
!
		 		
-!	
 
 
	
 ! 	
 	 !  

 
 
 $) =) /
	(	
	!
"-	
		$
-		

	(
		
)&	!9&B	(
	
		!	

	(	?@120	(
		" 	
	
	
			
(	! 	)


	


 !

$):).$
-4		
(5	!)
www.intechopen.com


	'((
/ 3(	
  		 	 	   

 
 
 $) =  
!  
 
$
-		
	>

=)/		 $
-		
-	
		
	(
 	
	 !	 -   		 	
$  	 (
   
!)
:)&$
-		
	 

 	(
 		! 


  	(
  9&B	
%& 
  $
- 	 	
 		 	
 	



$	 

)

/
( 	$
-46		
7	
 



$)#)

 !
#$
 	



$)#).
( .$
-4		
)

 

				 



$)=	
3(	
)
&	!9&B	(
	
		!	
	(	?@120
	 (
  	"    	   	) - (	
$ 	



$
-		

		)/



 !   *8 	!) / 
-$
$ ( 	 (
   (
! 
  $
- 	 	
 
	   	  	  (	
$ $
-		
				
+

	, 	   $
-
		
).

!	3(	- 	!	
-)

%



%


4	 
  
(  
 
 :  (( 	 ! 	   
$
-	!	

$);).$
-		

 8268	
2		-
$7
$		
?@120	(
$
-		
&1
9 6&-		!7  
$	(9&B	(
82*
68	 2		 *

$ 

7  
$	 (  %& 	 (


 
 

$ 
 
 	
  ( 	 (
   ( 	
!)/

$
	
 	
	
!	 		
www.intechopen.com
	


	



 '()
(
 	
 
 	
 	 	
  	   
  	
 $
 	


)4	
  
 	
   

$
  

 

	
!
	(	1!1(		)-	
 



	-		(
	-82&19	
82*)82
	888
68
118
 87 
   ?@120 
	  

 &19 

( 9&B 	 (
 	
 *8 6! &   *

 87


  	 
 82* 	
  
	 	
 82* 
 ( 	
(
   %&)  /    	
	     !$	
  	


	-82C&19C82*)
/(	


-$!
$
-		
	

	
	-82&19	
82*				 !	

		
  
 *5&*	)
.$
- 
	
 ?@120
	9&B.8? 6.8
?(
7%&	
		


6	((	
7

$			- )

#
%$
#
%$
&%&%
%
'(
%
'(



	
	

 
	



 




!"
))
%(
&%&"*""! %$
%'(!%+*'"+"
&,&"*"",+* 

)) 

"-
.""$
 
&,&,
# 

/ 
%$
/ 
%$
$);)!& .$
-5	

%"

&  (-!  
	
 ! 	  !
		!
	
$  	 
-

 
 $
- 	 !     	 
(

$ 
  
 
  
   !  
$ )
D

 
$
  
 	 	- *8 - *8 
$
	!	(	1!
"
$
			 
 !
	
- ! 
$  *8 (      
 
$    	 !
	
-
	

-

 
		
$!
		!)
www.intechopen.com


	'(
/	
$ 	*8	
	$
-
	((*8
 $	

	


	( 	 
$! ?@120
%&	

$)<)
9
  
	 
	  ?@120      ( 888 68
118

87 	
  
		
82	
 
  	
	
8&8C.&8 68&8> 8	 &
	
 8 .&8> .	
$ 	
	
&
	
 87) &   

$  	
	
 ( 82 	
 	

	  	$  &&& 6&
	
 &	
 	
 &

$7) &&&
	$
	
*8		

	82	
$
 	
 &6
&$
7	
82	!
 	

	)

#
%$
#
%$
&%&%


	
 
	



 




))
%(
&%&"*""! %$
%'(!%+*'"+"
&,&"*"",+* 

)) 

"-
.""$
 
&,&,
# 

/ 
%$
/ 
%$
$)<)!& .$
-5	)
9
 
	-  %&		 
		
	
 	

  
	 	
 82*  *E?-: 6*

 E! ?3	
$ -
 :7) & 
 

$ 	
	
 82* 	
 	  	$  &&& 6&
	

&	
	
&

$7)
*
  (
 ! &&&    %& !  
(

   	   	
!
((	&&& %&	
	!
 
	- (	
  	 ) 9
 
 
	
 (	 6	7 (	
(!
 &&&	!
)9
(	
	
(	
(			-$
-!

$)<(	
 &&&


 !
		
	$

	*8	)/	

 		    !)  4  	$

$ 	 *8 	   
	 &&&

 		$ 
 
	 			(

D*
)* 		$
 
			
	(
D*
&&&	$
	*8	 	 		!
	$

$?@120!6$)7)*

&&&	

 	-
(	
	)
www.intechopen.com
	


	



 '('



#$%&% %'
$(%
)	$*%+%,%-
	.)	
	
#$%&% %'
$(%
)	$*%+%,%-
	  "/0
)#$*%+%,%-
#
%$
/ 
%$
%(

ω
	

## 
#$%&% %'
$(%
)	$*%+%,%-
#1+
#$%&% %'
$(%
)	$*%+%,%-
	  "/0
,$"
$)).

 *8&&$



%%	
		

/	-
$	*8	
	
	

			$
&$

  &$
 	
 	 	  &$
   82C82* 	  	 ) /
	
(	

$)F).

				
*8	
 $
- 
		
*8	 $
&$
) /	( *8	 
$
 &$
  
 $
- 
	  
 	 		    ((
! 	
 $
- 
	 (( 
 
$ 		 	

) 2 
 		 ! 
$ 	
  
 ! (	1!1(	 	 	
 3(
!
$	!	
	 
)
5$	
$*8(	 			
!	((			
  *8(	
 
 682C82*7)  9 	( *8 	(	
 	  (   	
(	
	

!		(
	
	
$(
$
3()
www.intechopen.com


	'(*




	
)
#$*%+%,%-
/ 
%$
%(

#
#$2%2%2%2
#
%$
#$3%3%3%3
#$%%%
) 


,&0!1!1!1!,&0"1211$
 
,&03131313
,&0.1.1.1.
,&0"1211$
 

	
$)F)

 .


&	

&

	
	

4	
	

#	--(	(
	!	
	((9&B	
%&)
&

#$
-
!
	
	
$	

	
!	)*

	=

$


5* 65-$
	
$ *
	7-	 %&	
	
 -	

 
   ! 	 9&B -  (- 
 	 		   
	)*

	:	
$
	=!		

	
)
	--

$)G	
!(		 	! 
		

/	=)
www.intechopen.com
	


	



 '(+
ᦨᄢࠬ࡞࡯ࡊ࠶࠻
9 K/ #:
/ * \㧦/ DRU
9 .#0 
I㧦/ DRU
WUGT
TV25
WUGT
$ '
$)G)0-- 8
	!	)

* ( 	

9&B 4	
 *???GA:)=
4	
 <
H DI=>8
DI:>4?
9%& 4	
 *???GA:)==$
4	
 :A
5	

 	

5*%-
2		 D28 DI=>;)GC
DI:>:G)GC
/	=)8
	!	( 	
)

&"
	'	
*

	=	
	)/
	-	
$	

$
-	
	
		) (
	

9&B	


	
	
9&B%&		
-	((			

$)G)
www.intechopen.com


	'(,
4
45
66
67
6
6
65
86
87
5 5 5 75

#"$
9



!

$
&

+


:$


;
(/<
5
55
65
75
5
5
5
5 5 5 75

#"$
9



!

$
&

+


:$


;
(#=%
#$
$)J)5*%- ?	!)

/ 	  ! 
$ 
  !      
!	
$5*-	 %&)5* 	!


$) J)/ 
	 	


%&
 5* - 3 1J<4
 -1J<4)
$)=A! $(
$9&B	
%&)D
I=	
I:-		!	()
www.intechopen.com
	


	



 '(







     
5KO WNCVKQP6KO G
UGEQPFU
6J
TQ
WI
JR
WV

D
KVU
U
GE

45*67
45+67
$)=A)/$( 
	=)
9
   	 
9&B 		  H  

  9&B  I= 	 	
$ (! 	
  I: 	
 
	    	 	
  I:

	-		
	
)
9
 
		
	(
 %&5* -  %&
$ 	
5*-I=	
I:!
 9&B%&)
-%&	

 (( ##)C 6	 	 	   		 	  
I=	
I:7$(( 	
$		
)
*

		- 
	

!	

	!		


	
	!)

&%
	"'		
*
 
	 :  
	 
	  9&B 		   	
 
 - 
%&			

$)G	
!	
$

!
5* %&	
	!	KH)
*
	H I=865	/8	-7	
H I:
4?64?  7I=	(!)
8 	 
  	  	

 	
 K  	
) 0
 

	!4?		
	
$		
$	
$	


		
$()
/

$)==)9
	
9&B		H 

 
9&BI=		$(!	
I:	

	
www.intechopen.com


	'(&
		
I:
	-		
	
)8 	
 				
	 
	=)







     
5KO WNCVKQP6KO G
UGEQPFU
6J
TQ
WI
JR
WV

D
KVU
U
GE

45*67
45+67
$)==)/$( 
	:)

9
 
		
	(
 %&5* -  %&
$)DI=		(! 

	I=



	
  9&B 6
 
$   %&7) 0
  
	!  I:

	-(! 	
5*-	


K
 I=
I:! 9&B%&)
& 	  	
! ( 	
 $		
 	
 
  
 
   I= 	
  I:
	

)

&&	
##	
()*$+,-./
0.1
4	
 	 
 
#	-	-(	 	 	
((?@1209&B	
%&)	--

$)=:	

!(		 	! 		

/	:)
*
  	 $
- 
    !  
	 
	
$	

	
!	)
www.intechopen.com
	


	



 '(
>?@""
 !
"#
(/<&
>?@
&
(=%&
(/<""
(=%""
$)=:)	0--)

! ( 	

?@120
4	
 	:AAA=3?@1205-)A6( 7

! :)A
	35	 :);C
	3 /3
8
=A9
9&B
4	
 *???GA:)=	602&C/227

! :)<
	35	 ):C6

7
	3 /3
8
:F4
9%&
4	
 *???GA:)==$

! :);
	35	 :G)GC
	3 /3
8
=F4
/	:)	( 	
)

&2
	%'.

	#	
*
	

	-	
!
	
			
	 
	     ;AAC) 9 	  
$ 	
 	  	
$ 	 	

	((	
)
3	(((( 	
 I< 
)
*
	
I<	 ?@120		  	

-

9&B			
-
			
 
	!-
?@120			$	
)
	
 I< 

   $)=#) $)=#( 	
 
I<(-!
$!	
$5*- 	!)
www.intechopen.com


	')(
>?@
(/<
(=%
= "
 !
+ = 

 A
= 
 !
= "
55*2B

>?@
(/<
(=%
= "
 !
+ = 

 A
= 
 !
= "
55*2B
$)=#)	
 I<6 7IJ6$7)

0

	!((IJ		
	)DIJ	 9&B		
  	

-
?@120		)	
5 IJ


$    $) =#) *
  	 $	! ! ( 


  9&B 

	
  L :A
 	
 
  

   
$ 	
 

9&B 	 (
 	
  
	 - (( $
-  !  
 !  9&B  ?@120
 	
  L F
 	
 
 (



  ?@120 
  IJ  
 ?@120 		)   $) =#  $(
(-
0/
!
$ 9&B?@20)
/ 	
  9&B 	  	
 	
 ?@20 	
 3( $(  
9&B   	 	
 	   ?@120)  9
 K  	  $ 
$
9&B	
$	($-$(( 	
			)5$ $)
=#  
 3	( 	 (( ! 	

 	-  ( 	
 	
 $	!
!)
& 	 	 	-	$ $(   
 
	    $	! ! 	
 ((
$
-!

/	#)5$	3	(	$ $)=#
 	- (- 	 $( 
	

 	
  	- ! 
$ ((
	)

! &-	$/$(
%$	!! =#<);C
.$
-
!
:#A)JC
/	#)&-	$/$(.(	
)




www.intechopen.com
	


	



 '))
2(#


2


4	
!	 

#	--(	(
	!
!	((9&B	
%&)&
--   
! 
 
$=;) *
 (
	! !

 		

	

	-	5	 	
$		
-			
	 
 

		((	$	
)/	
	
- 	!	

	
$
(

!	
	!	


!	
$ 	
 	


)
*
3(
((	
		(
	!	

	
		
	((	
 I=			
$	
	
	((	
 I:
 
	
$))
!(		 	! 3(
	

/	;)


	 
'
.		
	
	 
'
5*
'
.		

5+
5+
'
0

5*
$)=;)0-- 8
	!/!)

5* -    %& 	
  	 ! 
$  	
$ 	) 	
$ 		
6-	
 8(!7  	
  	
$- 

    
$)=;$
-
	I=

$ $)=;	
		 

			6-	
4?  (!7	
 -


  $)=;$
-
	I:

$ $)=;)
--- 

$


$)=<)%

 

	
	

	
5*-		
!	

$
 
) 

$
	D*
 		
$	$ !

$).
!	
5*-
	
 	
www.intechopen.com


	')
		

$	

	

)/D*
 		

( 

)

* ( 	

9&B 4	
 *???GA:)=602C/227
4	
 <
)4	
 :)<
	3/38 #A4
H 8C4?
9%& 4	
 *???GA:)==$
4	
 :A
	3)	 <;C
)4	
 :);
	3/38 =4
2		  	
$C2
	
/	;)8
	!/!( 	
)

$)=<)0-- 

$)

&
 	  

$ 
 	 	  

   ((	$	
      	
$
		
$   
	 	
 		   
 6
	
	
		( 	

$
7)
9
   	 
 9&B 		   H  

   9&B  I= 	 	
$ (! 	
  I: 	
 
	    	 	
  I:

	-		
	
)8 	
 					 
	=
	
: 	
6(6=7
$)=7)
9
 
		
	(
 %&5* -  %&
$) 8-	!	
5*- 
%&   I= 	
  I:    %& 6  ( 6:7 
 $)=7)
8- 	    ! 	 
  5* -    %& 	
 	
!	

	I=


	
9&B6

www.intechopen.com
	


	



 ')'

$%&7)0

	!I:
	-(! 	

 5* - 	
 
 
K 
    I=  I:   !  
9&B%&)
& 	  	
! ( 	
 $		
 	
 
  
 
   I= 	
  I:
	

    !) D I= 	
 
! 	
$ -  	
!

	!	
DI:	

	  	6(6#7
$)=7)
/( 	

	

				 
	: 	
)

 3(


$)=)
45*
6*7 6+7 6,7

	
 	 	

















45+
6*7 6+7 6,7
	
 	 	



















$)=)
 3(
)

2"3
*
(-
 3(


(
	!
!	((9&B	
%&)*

	
!	((?@1206.	79&B	
%&)( 	

   !	

/	<	
 --

$)=F) 9
	-3(
	 
    	
-		  


-

)



www.intechopen.com


	')*
! ( 	

?@120
4	
 	:AAA=3?@1205-)&

! :)A
	35	 #)=C
	3/38 &8><4&/>:;4
9&B
4	
 *???GA:)=	602C/227

! :)<
	35	 ):C6

7
	3/38 &8>:4&/>=;4
9%&
4	
 *???GA:)==$

! :);
	35	 :G)GC
	3/38 =G4
2		/	

 D288	
/	<)( 	
 !

		
	
	8	
		 '
	
	
8	
'..
	8!.#
$)=F) /!)

03(
3	(!	

$)=G	
$)=J)
& 
 
$) =G
 
 -( %&	 
!?@120!			!	

$!
$




		

)
-	

$)=J	
 
	

		

%& 		  
	 	 

   %&   ?@20  	-


	
	-	3!	(	!)
www.intechopen.com
	


	



 ')+
 ! "#$
%&
"'
()$
*+,)
+
%(  *'
 ! &
#
+
&
"ψ-./0(  *"1"#"&
$)=G)!
$3	(

-

)

"#CD (=%
"# C #A
"#C"

"+(=%
"#CD >?@
"# C (=%
$)=J)!
$3	(

-

)

/$3(

 	!
$!	
$
 	 

 	
 ! 	 
  
-

 	
 	  !
			
			-	
-$
(	
!)

!		

9   	  
$	 (1	 !  $
- 	)
		
!	
	)
/$	
	
3(
!	-(-		!
	(	! 	 
	  
$ (( 	)  /  $$ 	 
!	 
 	
	(	 	-	
-$

(	!)
8	    (   
 !
!   *

	&  	 	
.
	
   
'	(	
-

)

4


2)4ME)?1E	
)6:AA<7)?
11?
5
 $	!6?:57	((-
			 !(():=1:G	!:AA<*?*.?'	(	

)	
		")	
)M/)		)6:AAG7)/! *
15	!
$ 
.$
-5			""#	$	%& '	(	&(()=;1:='	
:AAG
*?*.?'	(	

www.intechopen.com


	'),
)	
		" ')		 M )	
) 6:AAG7) 8	    %	 4		

$ 	
 /$(
?
	

.$
-5			""#	$	%& '	(	)
(():<A=1:<AG&$:AAG*?*.?'	(	

)			) 6:AA<7)&!
.$
-5		
  	((	
 	 &)(()
==F1=:;	!:AA<*?*.?'	(	

')	)6=JJJ7).$
-	  3	
	
*+
,	 &%%%	 	 	 -.	 	 /	 /#"	 ""#	 0+ (() #1=A
-)=JJJ*???
')	M)H)	$')6=JJJ7).$
-5	>	
$ 	5	8
	
&%%%		*	""#	$	1	(	2(()=#1=G&$)=JJJ*???
/)
"E)D		)M)E	)6:AA=7)8(	 !2-!
 	2 

5			3#"	$	)2 4	(	%(():#;1:#<G(:AA=*?*.?
'	(	

)9)" )
 M 8)'))	-
$	) 6:AA:7) *5&* 	   $

	""#	/+5(()=:1=#;:AA:*???

www.intechopen.com
Cognitive Radio Systems
Edited by Wei Wang
ISBN 978-953-307-021-6
Hard cover, 340 pages
Publisher InTech
Published online 01, November, 2009
Published in print edition November, 2009
InTech Europe
University Campus STeP Ri 
Slavka Krautzeka 83/A 
51000 Rijeka, Croatia 
Phone: +385 (51) 770 447 
Fax: +385 (51) 686 166
www.intechopen.com
InTech China
Unit 405, Office Block, Hotel Equatorial Shanghai 
No.65, Yan An Road (West), Shanghai, 200040, China 
Phone: +86-21-62489820 
Fax: +86-21-62489821
Cognitive radio is a hot research area for future wireless communications in the recent years. In order to
increase the spectrum utilization, cognitive radio makes it possible for unlicensed users to access the spectrum
unoccupied by licensed users. Cognitive radio let the equipments more intelligent to communicate with each
other in a spectrum-aware manner and provide a new approach for the co-existence of multiple wireless
systems. The goal of this book is to provide highlights of the current research topics in the field of cognitive
radio systems. The book consists of 17 chapters, addressing various problems in cognitive radio systems.
How to reference
In order to correctly reference this scholarly work, feel free to copy and paste the following:
Seishi Hanaoka, Masashi Yano and Shinji Nishimura (2009). Platform for Inter-Radio System Switching with
Cognitive Radio, Cognitive Radio Systems, Wei Wang (Ed.), ISBN: 978-953-307-021-6, InTech, Available from:
http://www.intechopen.com/books/cognitive-radio-systems/platform-for-inter-radio-system-switching-with-
cognitive-radio
© 2009 The Author(s). Licensee IntechOpen. This chapter is distributed under
the terms of the Creative Commons Attribution-NonCommercial-ShareAlike-3.0
License, which permits use, distribution and reproduction for non-commercial
purposes, provided the original is properly cited and derivative works building
on this content are distributed under the same license.
